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TOWNSHIP OF TAY - WAUBAUSHENE 
GROUND WATER SURVEY 

Introduction 

In conjunction with the proposed upgrading of the Waubaushene 
water supply system, the Ground Water Development Section 
was requested to complete a ground water survey outlining 
the feasibility of locating sufficient ground water resources 
for municipal use. 

The survey was carried out during August and November 197 7 
and was confined to an area within a 6 km (4 miles) radius 
from the centre of town. Field work included examination of 
geologic and topographic features. Water samples were taken 
from selected well sites and tested for both chemical and 
bacteriological quality. The analyses are presented in 
Table 2 of the Appendix. 

A review of the available water well data and ground water 
surveys (Elmvale and Midland) provided an insight into to 
probable well yields and size of the most productive aquifers 
in the Waubaushene area. Selected well record data used in 
the hydrogeologic compilation are included in Table 2. The 
well record locations are plotted on Drawing No. 1. 

Existing Water Supply & Requirements 

The existing water supply system in Waubaushene consists of 
a surface water intake into Georgian Bay, an elevated storage 
tank with a capacity of 212,000 Litres (47,000 igal.) and a 
small diameter distribution line. The system now supplies 
water to a population of about 500 persons at a capacity of 
about 16 L/s (208 igpm) . 

The communal system was built in 1940 and has since become 
inadequate to serve the community effectively. A programme 
has been initiated to upgrade these existing facilities. 
Future demand requirements have not been established at this 
time. Although for present population and demand requirements 
the water supply should be capable of producing at least 6 
L/s (80 igpm ) on a continuous basis. Fire flow requirements 
are not provided for in the above estimate. 
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Bedrock Characteristics 

The study area is situated at the edge of the Paleozoic sedimentary 
basin where considerable erosion has removed much of the 
existing sequence leaving only the lower-most limestone 
formation. At Hog, Sturgeon and Matchedash Bay the limestone 
has been completely eroded away and the Precambrian granites 
are exposed. 

Dr. B. A. Liberty (1969, G.S.C. Memoir 355) has mapped the 
Middle Ordovician sediments and has identified the Bobcaygeon 
and the Gull River limestones and also the underlying Shadow 
Lake red shale and sandstone. The Precambrian Shield granites 
underly the sedimentary sequence and outcrop east and south 
of Matchedash Bay. 

In the down hole drilling records a distinction between the 
Bobcaygeon and Gull River Formation was not made. The two 
lithologies are distinguishable as the Bobcaygeon is a buff 
medium grained limestone whereas the Gull River Formation is 
a brown sublithographic limestone in which the individual 
grains are barely visible. 

The Bobcaygeon and the Gull River Formations combined, 
generally vary from place to place in thickness from 21 to 3 
metres (70 to 10 feet) , thinning towards the northeast. The 
irregular thickness occurs because of the erosional and 
undulating granite surface underlying the limestone sediments . 
Where the surface is more deeply incised, a thicker sequence 
of Paleozoic sediments has developed. Well drillers reported 
shales, belonging to the Shadow Lake Formation, only on the 
western shore of Sturgeon Bay. 

The erosional limestone surface slopes towards Georgian Bay 
while the sedimentary beds dip southward. At the contact 
with the Precambrian Shield, the limestone was carved by 
both glacial and subsequent lake erosion into a notched 
shallow escarpment. The foot of the escarpment is now 
submerged and below the lake level of 177 metres (580 feet) 
below mean sea level. 
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Hog, Sturgeon and Matchedash Bay occur where erosional 
channels or notches have been cut into the escarpment face. 
The bedrock channels under Hog & Sturgeon Bay appear to 
continue further inland although are now buried. If the 
channels are infilled with any coarse overburden material it 
could point to the presence of an aquifer. The ground water 
potential of the buried bedrock channels is discussed later. 

Ground Water in Bedrock 

Ground water occurrences in the bedrock are associated with 
secondary rock structures such as joints, fractures, faults, 
where water can move easily. Water movement along bedding 
planes and through solution channels is most common in 
limestone areas. 

The primary permeability of the massive limestones and 
granites in the Waubaushene area is very low and can be 
compared to that of clay. Therefore the extensiveness of 
open and well connected joints and factures receiving recharge 
will ultimately control the amount of ground water available 
for development at any particular site. 

Twenty-six bedrock wells are selected and reviewed in this 
report. Nineteen of those wells encountered sufficient 
water for domestic use within the Precambrian granite , six 
within the Gull River limestone and one within the Shadow 
Lake sandstone. 

The limestone formations in the study area are not as productive 
as the granite as only 27 percent of the bedrock wells found 
water in the limestone sufficient for domestic use. The low 
production generally indicates that the secondary rock 
fractures, and solution channels are not completely open and 
conducive to water movement through the limestone. Most 
wells penetrated through the Ordovician sediments and found 
water in the granites where fractures appear to be better 
developed. Because the ground water is associated with an 
irregular network of cracks and fissures the identification 
of specific aquifer horizons in bedrock is not reliable. 
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However, based on the well records, domestic wells encountered 

sufficient water at any depth of rock penetration. The 

chances of locating a reliable water supply of good quality 

water reduces severely beyond 30 metres (100 feet) of rock 

penetration. 

The shallow rock aquifers, at Sturgeon Bay, because they 
occur below lake level, may be connected to the lake. The 
lake may provide a source of immediate recharge to these 
aquifers. The average adjusted theoretical yield of wells 
in this area is in the order of 4 L/s. (49 igpm) . The water 
is high in total dissolved solids and sulphates. In terms 
of water yielding capabilities the shallow rock aquifers at 
Sturgeon Bay are the most productive yielding 4 L/s (49 
igpm) . With some treatment the water may be used for municipal 
water supply. In the remainder of the Waubaushene area and 
further inland, the adjusted theoretical yield is less than 
one L/s (12 igpm) . 

Overburden Characteristics 

Waubaushene is located on a lacustrine sand plain. Occasional 
remnant beach and shoreline gravels occur at surface which 
mark the various stages of the ancient glacial Lake Algonquin. 
The topographic high within Waubaushene is mapped by Chapman 
and Putnam (1975, map 2228 ODMNA) as just such a remnant 
beach. Drill records indicate about 15 metres (50 feet) of 
unsaturated sand and gravel lying directly above the bedrock 
surface. 

Further inland, and south of Victoria and Sturgeon Bays, 
drumlinized till plain deposits are identified. Thicknesses 
of up to 48 metres (150 feet) have been reported to consist 
mainly of clay with the occasional gravel horizons. Well 
record data shows that the "till" sequence extends right to 
the bedrock. Sandy saturated horizons are reported at 
various depths in the southern half of Cone. VII, of Tay 
Township. (Drawing No. 1.1 

Glacial ice sheet advances and recessions and the rising and 
falling lake levels during the Pleistocene period have 
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resulted in erosion and deposition of a varying sequence of 
materials. The geological development of the resulting 
sediment sequence is difficult to interpret and lateral 
changes in coarseness and thickness are expected over short 
distances. Generally, the sand or gravel lenses in the 
"till" sequence are likely localized occurrences of small 
extent and may occur interbedded with clay. Few wells have 
penetrated to rock in the southwest portion of the study 
area, however sandy horizons could occur along the bedrock 
as infilling of the buried bedrock channels and could be 
extensive. 

As discussed earlier, buried bedrock channels have been 
identified at Hog and Sturgeon Bay. The channel at Matchedash 
Bay is so shallow that parts have remained exposed. The 
channels at Hog and Sturgeon Bay are buried with more than 
30 metres (100 feet) of Pleistocene and lake sediments. The 
possibility of encountering saturated granular material at 
the base of the sequence is good. Laterally the channels 
appear to continue south west and beyond the limits of the 
study area towards the Village of Elmvale. 

Ground Water in the Overburden 

Groundwater in the overburden is generally found in permeable 
material such as sand and gravel. The thickness and extent 
of the saturated sand and gravel deposits define the viability 
of an aquifer. Clay and "till" materials are not generally 
conducive to the flow of ground water and may be considered 
impermeable , 

Twenty-six of the 52 well records reviewed reported domestic 
water supplies within sandy lenses in the dominantly clay 
sequence. The average adjusted theoretical yield of these 
wells is calculated to be 3 L/s (41 igpm) . 

The main overburden aquifer is located about 6 Km (4 miles) 
south west of Waubaushene and occurs at a depth between 30 
and 46 metres (100 to 150 feet) . The thickness of the sand 
and gravel horizon is likely less than 8 metres (25 feet) 



and occurs interbedded with silts and clays. The lateral 
extent is estimated to be less than a mile. The adjusted 
theoretical yield is approximately 2 L/s (30 igpm) . Poor 
water quality does not appear to be prevalent in the overburden 
aquifer zones, although elevated iron concentrations have 
been observed. 

The two bedrock channels, described earlier, occur as inland 
extensions of Hog and Sturgeon Bay. Deep well data is 
sparse because water bearing horizons are normally encountered 
within 30 metres (100 feet) of ground surface. 

Farther west at Elmvale, the erosional bedrock channel is 
infilled with a sequence of silty clay, with saturated sand 
and gravel horizons. Elmvale 's present water supply of 27 
L/s (350 igpm) is obtained from an overburden aquifer located 
between 168 metres (550 feet) and 152 meters (500 feet) 
elevation. The lower elevation matches the bottom elevation 
of the bedrock channel at Hog and Sturgeon Bay. The possibility 
that a lower overburden aquifer may be present at a similar 
elevation further east toward Hog and Sturgeon Bay appears 
good. 

The ultimate yield of wells if completed in the lower aquifer 
would be dependent upon the thickness, lateral extent of the 
recharge to the saturated coarse material and also the well 
efficiency. Test drilling to confirm the location of the 
buried channel and the presence of the lower sand or gravel 
aquifer would be helpful in establishing the true groundwater 
potential and the groundwater quality in this area as indicated 
in Drawing No. 1. 

Until the presence and yield of any lower aquifer material 
has been established, the most productive known overburden 
aquifer is located at a considerable distance south west of 
Waubaushene and is capable of about 2 L/s (30 igpm) while 
the water quality is generally suitable for municipal use 
elevated iron concentrations may be expected. 
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Water Quality 

The purpose of obtaining water analyses for this survey is 
to determine the ground water quality within the various 
overburden and bedrock aquifers and to compare the ground 
water to the surface water which is presently supplied to 
the residents of Waubaushene . 

Seventeen water samples were collected and analysed at the 
M.O.E. Laboratory. The samples were taken from: four overburden 
wells, six bedrock wells, two dug wells, one spring, two 
surface water sites and two from wells of unknown depth. 
The sites are identified in Drawing No. 1 and analyses are 
listed in Tables 2, 3 and 4 of the Appendix. 

Both surface and ground water can be classified as hard, 
calcium carbonate dominant water. The surface water hardness 
ranges from 147 to 114 ppra CaCO- ; for overburden wells from 
191 to 238 ppm CaCO-; for bedrock, wells from 31 to 659 ppm 
CaCO^. 

In the Waubaushene area, the water quality from the bedrock 
wells shows variations with the lithology of the water 
bearing zone. Aquifers of granitic rocks usually produce 
waters that are soft and slightly alkaline, while limestone 
aquifers tend to produce hard and more neutral water. 

The water quality of bedrock wells becomes increasingly 
unplatable with increased depth of the aquifer. High 
concentrations of chlorides and sulphates, exceeding Ministry 
Standards were observed in only two granite wells. Where 
chlorides were above 50 ppm, the total dissolved solids 
approached or exceeded the Ministry Standard of 500 ppm. 
This appeared in six of the samples collected, five of which 
are from bedrock wells. Iron concentrations exceeding the 
Standard of 0.3 ppm Fe were encountered in only four of the 
seventeen samples and are also mainly associated with the 
bedrock aquifers . 
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It appears that although the yield from the bedrock aquifers 
is higher than that generally produced from overburden 
aquifers the possibility of encountering water quality 
requiring some form of treatment is high. 

The overburden aquifers generally produced water quality 
suitable for municipal use. The water is not too different 
from the water quality of the Georgian Bay water, already 
distributed to the Community, 



Conclusions 

The feasibility of locating a ground water source with good 
quality water capable of producing at least 4 L/s (80 igpm) 
is limited. 

The only area which is capable of producing the required 
yield is located about 5-6 Km (3 - 4 miles) from Town. An 
overburden aquifer is present at a depth of between 30-45 
metres (100 and 150 feet) . The presence of the buried 
bedrock channel described earlier which occurs in this area 
may indicate the possibility of finding another deeper 
overburden aquifer at the bedrock contact. Test drilling to 
determine the configuration of the buried channel and to 
confirm the perennial yield of aquifers encountered may be 
warranted in the area outlined on Drawing No. 1. 



Recommendations 

The groundwater conditions in the immediate vicinity of 
Waubaushene of 2 or 3 Km (1-2 mile) radius are unfavourable 
for the development of the desired 6 L/s (80 igpm) . However 
test drilling of the area to the southwest of Waubaushene 
could be productive but should only be undertaken if the 
economics appear justifiable. 
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